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THE SEARCH FOR AN EVOLUTIONARY PHILOSOPHY OF MAN

By RICHARD D. ALEXANDER*

When J. B. S. Haldane suggested that Dar-
win may have stirred the greatest philosophical
rcvolution of all time, he was voicing a sentiment
destincd to gain widening aeceptance. G. G. Simp-
son (1964) deseribed Darwin’s book, On the
Origin of Species, as the most important one of
the past few eenturies because it changed man’s
attitude toward himself. In a elassie discussion of
man's biological nature, Simpson (1966) noted:

The question ‘“What is man?’ is probably the most
profound that ean be asked by man. It has always
been central to any system of philasophy or of theol-
ogy. We know that it was being asked by the most
learned humans 2000 years ago, and it is just possible
that it was being asked by the most brilliant australo-
pithecines 2 million years ago. The point I want to
make now is that all attempts to answer that question
before 1859 are worthless and that we will be better
off if we ignore them completely.

Thesc may secm harsh words, but their ap-
propriatencss beconics more apparent, not less, as
one explores the early philosophical literature in
light of what has bcen learned sinec 1859. Simp-
son went on to explain his meaning: that what-
ever we may think or belicve about man must be
consistent with what we know about evolution
and man’s history. Prior to 1859 there simply was
no general explanation of lifc, ineluding man,
that made any real sensc or was consistent with
the growing body of knowlcdge.

Because of its all-cneompassing charaeter, evo-
lutionary theory is by nature philosophical in its
application to man. But, as Simpson and others
have also pointed out, Darwin himself is not
generally considered a philosophcr. In this appar-
ent contradietion lics part of the reason that I
and many other evolutionary zoologists, who may
sccm little qualified to diseuss the qucstion ‘What
is man?’ or to argue philosophy, fcel obliged to
enter the diseussions on these topies. The techno-
logieal cxplosion and the population cxplosion
have suddenly removed such considerations from
thc academic ivory tower; indced they have forced

man to the brink of a rcvolution in his view of
himself which, if he survives to see it through, will
surely overshadow any that has gone before. Over-
population and war have emerged as global prob-
lems, no longer just the problems of this or that
nation or this or that society. Simultancously,
they have become the personal problems of every
individual with suflicient comprchension to be
coneerned about his own futurc and that of his
children and his grandchildren. Men are seeking
genceral explanations of human behaviour, and for
the first time in history there is real and wide-
spread anxicty in the search., *What is man?’ and
what we do with the fragments of answers that
we are able to gather are no longer simply the
most profound questions facing man, but the
most practical and urgent oncs as wcll. My belief
in this urgeney is the first reason for my selecting
the title that I did for this lecture.

The sccond reason has to do with the history
of cvolutionary thought. During the first 70 years
following Darwin, the concept of thc genc, and
of the particulate nature of heredity, was incor-
poratcd into cvolutionary theory. Othcrwise, re-
ligion and evolution fought a rather dull battle,
waves of anthropomorphism followed waves of
anti-anthropomorphism, determinism was repeat-
edly linked with blind induction and so alternately
fell into and out of favour; and, perhaps, littlc
clse of particular importance to our present topie
actually happencd.

During the next 40 years, however, evolutionary
biology came to lifc, beginning with the publica-
tion in 1930 of Fisher’s The Genetical Theory of
Natural Selection and following through syntheses
on selection by Haldanc (1932), Sheppard (1958),
and others; on speciation and reproductive isola-
tion by Dobzhansky (1937) and Mayr (1942);
and on evolution in gencral by Simpson (1950,
1964) and othcers.

It has taken a while for the ncw information
and ideas to filter down. In thc latc 1940s, when
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I was a student taking courses in philosophy, psy-
chology, and biology, none of them had anything
to do with the others: evolution was never men-
tioned in the philosophy course, and only as a
nasty word in the psychology courses; behaviour
was scarcely mentioned in the biology courses,
least of all in connection with evolution, for
which flesh and bones seemed the only candidates.

Something quite different is true today. Evolu-
tion is finally being recognized by the cveryday
biologists as their guiding principle, as the thread
of continuity, the liaison amongst all of the
different kinds of investigations of living materials.
Increasingly, biologists are aware that ecach of
them is testing, clarifying, or expanding some
aspect of the theory that all features of life have
resullted from the evolutionary process as we
understand it today. Evolution has become the
topic of the first lecture in introductory biology
as well as the last; and selection and adaptation
are concepts that must be mentioned almost every
day in any modern biology course.

If, as I believe, there is no placc to seek general
explanations of human nature but in the evolu-
tionary process, then we are fortunate that during
the past four decadcs our understanding of this
process has grown so immensely. Perhaps—just
perhaps—evolutionary biology is ready to meet
the challenge that is being thrust upon it.

The third reason for my topic specifically con-
cerns behaviour, which has had perhaps the most
erratic history of any aspect of the study of living
things, For decades behavioural study was
scarcely even respectable in biology, largely be-
cause no one knew how to make behavioural
observations repeatable and cumulative (thercfore
‘scientific’), but also because man's behaviour
was the last of his characteristics that he wanted
placed into an evolutionary context. This reluc-
tance had a considerable effect on the study of
animal behayviour. In America, particularly, psy-
chology more or less took over the study of be-
haviour in the early part of this century, and
because of the preoccupation of psychology with
man, the comparative and evolutionary aspects all
but disappeared and the whole science literally
became the study of something called learning.
There was no real justification for this, and, per-
haps predictably, the concept of learning ulti-
mately came to be used by many as if it were
essentially synonymous with epigenesis (or all of
the events of ontogeny in which environment and
heredity interact). To a degree, the trend is
understandable, for the most indirect connections
between genotype and phenotype are those be-
between genes and behaviour: behaviour springs

from morphology and physiology, which are by
definition, thcrefore, closer to gene action. For a
very long time the last thing anyone thought
should be done to understand an animal, not to
say man, was to try to relate its behaviour to
natural selection and evolution. There was even
doubt in some quarters that behaviour evolved!

What had been forgotten was that, while be-
haviour may bec farthest from the genes in terms
of how the phenotype (or the animal itself) func-
tions, it is as well closcst to selective action. More
than anything else, it is thc behaviour of an
animal that actually causes it to bc favoured or
disfavoured. If an animal cannot survive subzero
temperatures, it may be able to dig a burrow,
huild a warm nest, or go where temperatures are
higher; if food is depleted in one place it can
move to another; and so on. In a ‘behaving’
organism, few aspccts of morphology and physi-
ology can be sclected except in terms of some
intervening or medialing behaviour. One has to
wonder why zoologists were so slow to acccpt that
predictability can be increascd about even some
very subtle aspects of animal behaviour more
swiftly by comparing them in terms of life func-
tions, sclection, and adaptation than by any other
means. I believe there is evidence that our resis-
tance to viewing ourselves and our own behaviour
as evolved phenomena has been significantly in-
volved.

Thc above point perhaps needs illustration (sec
also Lorenz, 1952, 1966; Lack, 1966; Williams,
1966a; Morris, 1967; Tinbergen, 1968). In some
ways we humans are like our domesticated ani-
mals because both of us now live in environments
so remarkably different from those in which many
of our most distinctive characteristics evolved. Al-
though this fact is sometimes used to argue that it
is useless to search for the selective action that
made man, it can also be uscd to support the
converse argument that we may be able to under-
stand ourselves only by harking back to the
nature of our carly, different environments.

Anyone who has owned a dog for long will b¢
aware of the propensity of canines for vomiting
and re-consuming the results. I am sure thal 8
large number of dog owners look upon this be
haviour as some kind of perversion, perhaps de:
riving somehow from the unnatural environmen!
in which dogs now live. In fact, it has played 3
vital rolc in the particular kind of parental be
haviour displayed by a variety of wild canines:
coming homc with a full stomach and regurgit®
ting at the den is the way that caninc parent¥
bring food back to their babies in the interit
period when the puppies are too large to fare best
on milk alone and too young to be taken along 0%
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hunting trips (Scott, 1967; Kleiman, 1967).
Vomit is the weaning food of young puppies. With
this knowledge we may suddenly acquire reason-
able hypothescs about details that might possibly
be observed—why one sex might be more likely to
vomit than the other, for example, or why a bitch
with a litter is likely to vomit near the nest at
least once when her puppies are a certain age (I
emphasize that these are speculative possibilities
based on my own obscrvations and presented for
illustrative purposes only: furthcr, there must be
numcrous aspects of this behaviour, already
known to caninc biologists, that I am not mcn-
tioning).

This sort of insight, which in this case can come
only from knowledge of the selectivc context in
which dogs evolved (perhaps now only from
studying relatives of dogs), changes our attitude
toward dogs and toward this aspect of their be-
haviour. Many aspects of our own bchaviour may
similarly scem to be mere perversions, or products
of civilization, when in fact they are a great deal
older and more complcx than this, and perfectly
reasonablc or undcrstandablc in terms of our evo-
lutionary history. Despite many arguments to the
contrary (Skinner, 1966; various writers in Mon-
tagu, 1968). I believe that the great problems in
regard to human behaviour exist because so
much of our hehaviour, yet today, falls into this
category; and I will refer specifically to war, a
collective activity that most individuals profess to
abhor, and over-reproduction, still being aggrava-
ted by the whims of single individuals or pairs
of individuals, though feared almost universally
by man in general,

The final rcason, and perhaps the principal one,
for my choice of topic is my feeling that an in-
excusably small percentage of the people writing
about man today have done their homework on
the facts and the theory of evolution. I am not
surc why this should be true, but it is dishearten-
ing, particularly when one is reading what has
been written by eminent and influential people
brought together in discussions aimed at solving
massive social or political or biological problems.
Regarding human behaviour, it sometimes seems
that cvery possible stand has been taken on every
possible issue, with no one having any particular
reason other than personal opinion for choosing
one side or the other. To parade examples can
hccome a lengthy and involved procedure, and I
will cite later what I belicve to be some of the
more important ones. Here I will use a single
example, not a particularly critical one, but per-
haps instructive, partly because it is not so ob-
vious.

In his recent book, The Naked Ape, Desmond

Morris (1967) attempts, with creditable success
in some regards, to assist man in thinking of him-
self as a product of evolution and a relative of
other primates. One of his arguments, however,
is that breast size and shape in the human female
are the results of sexual selection that has run
counter to the nursing function of the breast: ‘The
enlarged female breasts are usually thought of
primarily as matcrnal rather than sexual develop-
ments, but there scems to be little evidence of
this’ (p. 70). Because men like hemispherical
breasts, he suggests, they have caused the cvolu-
tion of brecasts that among other things make it
diflicult for babies to nurse without smothering
(p. 106). Morris seems to overlook the point
that sexual selection is not really unlike any other
kind of sclcction: thus, if any primitive male’s
ideas of female bcauty corresponded to the kind
of breast that was maximally effective in nursing
and motherhood, that male would have a repro-
ductive advantage over any of his fellows whose
art had less to do with function. This, moreover,
is aside from the point that his argument suggests
(though it does not require) the unlikely condi-
tion of unmated females in primitive societies,
sinee it says nothing about the reproductive
advantage of the female whose breasts were more
cffective in nursing, and who bccame pregnant
rather regularly even though she may not have
been considered the belle of the village.

Part of Morris’s explanation is evidently in-
consistent with evolutionary facts and theory, and
the burden of proof is upon him that his original
interpretation which supports this portion of his
thesis was accurate—that breast shape and size
in a gencral group of humans actually derived
their distinctiveness through selection in a direc-
tion detrimental with regard to the nursing func-
tion. His counter to the ‘slight’ evidencc against
his view is apparently his point (p. 70) that ‘Other
spccies of primates provide an abundant milk
supply for their offspring and yet they fail to
develop clearly defined hemispherical breast swell-
ings’. But this seems an inadequate comparison,
for sevcral reasons. First, few primates nurse
their offspring for the period of several (2-6)
years that studies of primitive societies indicate
was the case in pre-civilization man—apparently
only chimpanzees (Lawick-Goodall, 1968), and
probably orangutans and gorillas, approach this
condition. Second, hc evidently refers to breast
size and shape in females that have nursed little
or not at all, for numerous published photographs
of African, Australian, and Pacific Island women
suggest that breasts on mature nursing mothers
do not remain spherical and are not as different
in shapc from those of some other primates as
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he seems to indicate. Finally, variations in breast
size and shape in very young (or pre-nursing)
females, even though not necessarily seeming to
correlate with those occurring in mothers who
have nursed uninterruptedly for, say two years or
more (a difficult situation to discover today in
some parts of the world), may nevertheless indi-
cate variations in subsequent potential in the
nursing funetion. Morris's argument may derive
from the statement that ‘breast size and milk pro-
duction are not related” (Frecdman, 1968) which
recurs in the literature. Evidently, it is derived
from an examination by Engel (1941) of breasts
of 26 British womcen who died following child-
birth. Engel found that some large breasts con-
tained less and lower quality mammary tissue
than smaller ones; no information was given on
the relative obesity of the women, Engel's sample
is small, and there are other data indicating a
correlation between breast size and milk produc-
tion (Macy et al, 1930, 1945). The only demon-
stration that would really be pertinent to the ques-
tion raised here is that breast size is not correlated
with either amount (or quality) of milk produced
or the length of time that adequate quantitics of
milk could be produced under the conditions (for
example, of nutrition for both mother and child)
in which the human breast rcached its present
state. I emphasize that there is no incompatibility
between suggestions that breast size (1) corre-
lates (at least roughly) with lactational capa-
bility and (2) operates in sexual selection. Nor
is it unlikely that large breasts that were inferior
to smaller ones in regard to lactation have occas-
ionally been favoured in sexual sclection. The
problem arises only when the sexual selection is
supposed to eonflict with the nursing function
dramatically and for a long period, and when such
selection is supposcd to account for the distinc-
tiveness of the human breast.

EVOLUTION: FACTS AND THEORY

Having given at length my reasons for com-
plaining about progress in the search for an evo-
lutionary philosophy of man, I now comc to the
question: Where does one begin?

Attempts to interpret man's nature in terms of
his evolutionary history may utilize insights gain-
ed from several different sources: fossil evidence;
comparisons involving either man’s closer relatives
among the primates or other specics that have
evolved parallel behaviour; eomparisons of differ-
ent populations of men; comparisons of behaviour
(or other characteristics) at different ages, and
between the sexes at the same ages; and inferences
drawn from comparing man against all other
forms of life. The last comparison implies that

broadly general or universal aspects of the evoly-
tionary process are involved. This is where I
wish to begin. Because of the nature of the dis-
agreements and misconeeptions concerning basic
aspects of evolution, I believe that it is necessary
to establish common ground at thc most funda-
mental level, and that is with aceeptance of the
fact of organic evolution. By this I mecan simply
the acceptancc (1) that inheritance occurs (like
begets like; the reproductive or genetic materials
can be passed from generation to generation with-
out change); (2) that mutations occur (the gep-
etic materials do change occasionally, and thege
ehanges are in turn transmissible); (3) that selee-
tion oceurs (all genetic lines do not reproducc
equally): and (4) that isolation occurs (all genctic
lines are not able, for various extrinsic and in-
trinsic reasons, to interbreed frecly).

All of these four phenomena have been dem-
onstrated repeatedly and can be demonstrated at
will, as can their interaction; all of them have
been dissected, or are being dissected, in elegant
fashions; no living things have been demonstrated
to lack any of them or, to my knowledge, are
suspected to lack any of them. We have ecome
full circle when biologists sueh as Muller (1966)
and Smith (1966) can conelude that the eriterion
for life is the potentiality of evolution by natural
selection.

If what I have just stated is the essence of the
fact of evolution, then, onc may ask: What is the
theory? In simplified form, the theory is that
these component parts, more or less as we under-
stand them today, are sufficient to account for all
characteristics of all life: in other words, that
everything we sec of life about us has been pro-
duced by the intcraction of heredity, mutation,
selection, and isolation. There are ancillary phe-
nomena of grcat importance, of course—recom-
bination being perhaps the most prominent—but
all of thesc can follow from the interaction of
the four more basic features (see also Simpson,
1969).

Acceptanece of the above facts means aceeptance
that man has evolved and is evolving, and leads
directly to thc hypothesis, using Simpson’s (1966)
words, that: ‘Man owes all his characteristics to
their gradual and very slow accumulation because
they worked better, beecausc they promoted most
successful reproduction and continuance, through
all the varying eircumstances in which our ances-
tors lived.’

Perhaps my rcasons for beginning at such an
clementary level are now apparent: wc have
passed already to a statement that is probably not
a good representation of the working hypothesis
of most biologists, not to say the general public.
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I think there are two reasons for general failure
to accept this hypothesis. First is the persistent
notion that evolution is ‘only a theory’. The basic
facts given above, and the mountains of data sup-
porting them, are still unapprcciated by the
holders of this view. Second is the recurring sug-
gestion that there are basic flaws in evolutionary
theory which cxcuse us from considering its
application to any truly important problem such
as understanding man (e.g., Moorhead and Kap-
lan, 1967; Boulding, 1966). This second kind of
disparagcment is a much more complex and subtle
phenomenon, and I am going to digress for a
moment to discuss some examples.

Perhaps the most prominent vehicle of the
‘basic flaw’ arguments has involved the fact that
no one has been able to demonstrate a relation-
ship between (1) which mutations occur in the
hercditary materials of the germ cells and (2) which
ones will later be saved, or, to say it with teleo-
logical implications, which ones will be most use-
ful, or will enable their possessors to outcompete.
What this really means is that the causes of mu-
tations (chicfly, at least, radiation) and the causes
of selection (Darwin’s *hostile forces’ of predators,
parasites, diseascs, food shortages, and climate)
appear to be unrclated: there is no known feed-
back between them. This is a most important
point, for it not only bears on the question of how
sclection affects mutation rates, but it has been
the subject of some confusion regarding the defini-
tion of randomncss in the direction of mutation.
For examplc, many of the participants in a recent
symposium titled Mathemarical Challenges to the
Neo-Darwinian Concept of Evolution (Moorhead
and Kaplan, 1967) were evidently operating on
the assumption (which scems naive, if only from
a chemical point of view) that ‘randomncss’ in
connection with gene mutations means that all
directions of change are equally likcly. According-
ly. among other things it seemed to them that
man could not evolve from primeval ooze in the
time available. Sewall Wright explained this mis-
take in his contribution to the meeting, noting
that the randomness in gene mutations to which
the evolutionists refer is in relation to directions
of selection.

It may be instructive to quote two additional
authors in this general context. Medawar (1968)
has writtcn that our ignorance of the actual
mechanics of mutational changes represents a
serious deficiency in modern evolutionary theory.
No one would deny the very great importance of
learning why certain mutations occur and others
do not, or why some occur more frequently than
others. But, except for the cumulative influence
of selection, this is a chemical problem: if the

cause-effect chain is as indirect as seems to be
the case, then selcction can only save favourable
mutations, dclete unfavourable ones, and adjust
mutation rates as a rcsult of the relative propor-
tions of the two kinds of mutations and the rate
of change in the environment. In such casc, this
area of our ignorance is no more a serious de-
ficiency in evolutionary theory tham it was a
serious dcficiency in evolutionary theory a few
decadcs ago to be ignorant of the actual mech-
anics of heredity while knowing, nevcrthelcss,
that faithful reproduction does occur. Again, I do
not wish to downplay the very great significance
of learning about the nature of DNA, but to place
it in perspective. Evolutionary thcory could and
did pass through many successive stages of refine-
ment solely through knowledge of how accurate
reproduction can be, and with total ignorance of
its actual mechanics. As we shall sec later, this
kind of argument may have great relevance to
more current problems, such as how to establish
appropriate hypotheses regarding predictability
and alteration of the course of behavioural onto-
geny while still ignorant of cause-effect relation-
ships within the specific ontogenetic process.

Koestler (1967), as still another ‘basic flaw’
critic, supposed that he had hit upon a remarkable
and previously unappreciated ‘missing link in
orthodox theory’ in noting that any genetic inno-
vation undergoes its first test in its effect upon
the existing ontogenetic, physiological, and mor-
phological machinery. I am sure that biologists in
gencral will wonder why Koestler thinks this is a
new idea; Williams (1966a), for example, gives
an cxcellent rcview of the hierarchy of environ-
ments in which new mutations are tested. All as-
pects of phcnotypes exist solely because the
genetic materials responsible proved themselves in
past external cnvironments. Because any genetic
change may improve any aspect of the phenotypc
at any ontogcnetic stages as wcll as reduce its
fitness or destroy it as Koestler implics, we may
also wonder if Koestler himself is quite clcar on
the significance of the point he is trying to make.

The nature of the ‘direction of mutation—dirce-
tion of sclection’ link in the cause-cffect chain be-
tween molecules and organisms may be important
for another, somchwat incidental reason: because
it marks, pcrhaps better than anything else, a
significant boundary bctween biology and chem-
istry. King and Jukcs (1969), for example, are
probably working about as close as one can get to
this boundary from the chemical side when they
investigate the largest molecular changes in the
genetic materials that arc selcctively neutral be-
cause they are chemically ‘synonymous’.

These several examples may seem peripheral to
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my topie, but they have previously been used,
purposely or more or less inadvertently, to east
doubt upon the adequacy of evolutionary theory.
There is an important difference, often over-
looked, between eriticisms that identify areas of
ignorance in the various levels of refinement or
detailing of the process of evolution and those
which suggest that some serious and basic flaw
exists in the general theory. I do not believe that
any recent argument in the later category has
been suececessful.

As a final point, it is important to understand
that there is no known feedback relationship be-
tween mutations and effeetiveness in reproductive
competition beeause this fact, together with the
dramatic effects of simply altering directions of
selection (particularly upon domestic animals) re-
veals that natural sclection is the predominant
guiding foree in cvolution. It is almost entirely
upon selection that one must focus his attention
if he wishes to trace or understand a particular
pathway in the eourse of evolution, such as that
leading to man.

NATURAL SELECTION AND
REPRODUCTIVE COMPETITION

Natural selection, or differential reproduction,
inevitably implies competition of one sort or
another. Before considering different kinds of
competition and their relative importanee, it may
be appropriate to set the stage by deseribing one
of the chief problems concerning the effects of
selection upon humans.

Characteristics deseribed as uniquely or most
decidedly human are likely to be related to be-
haviour, and, accordingly, to the complexity of
the functioning of man’s remarkable and relatively
huge brain. Brain size increases correlate across
various time levels with fossil evidence of increas-
ing complexity of soecial organization and the ap-
pearance of various cultural phenomena. In spite
of arguments based on variability in modern man’s
brain size, therc can be little doubt that the in-
creases in eranial capacity, which can be traced
from australopithecine to modern man, are diree-
tly related to the inereases in complexity of brain
funetion that have resulted in modern man being
so different from other living primates (Wash-
burn, 1959; Caspari, 1963; Holloway, 1966;
Rensch, 1968; Lanecaster, 1968). Crude as it may
be, this is still one of our best indices as to when,
and how fast, man became a man.

In my opinion, there are three espeeially in-
teresting questions regarding evolutionary changes
in the size of man's brain:

1. How could man’s brain inerease in size so
rapidly from australopithecine to modern man?

In 50,000 to 150,000 generations, or roughly the
span of two million years, the volume of the brain
ease tripled, going from around 500 cubic centj-
metres to around 1,500 cubic centimetres.

2. What caused the inerease in brain size and
(particularly) the complexity of its function to
go so far beyond that of all other primates?

3. Did the brain stop inereasing in size some
50,000 to 100,000 years ago, as is frequently
supposed, and, if so, why?

The last of these questions rests upon the
skimpiest sort of evidenee, namely that the fossils
of Neanderthal and Cro-Magnon men suggest
that their brains were at least as large as ours
are today (Vallois, 1962). Of course they may
not have been as complex, but this does not en-
tirely erase the question of why the size inerease
(apparently) ceased. Evidence from some quarters
has suggested that intellectual eapacity is not in-
ereasing in modern man, and may even be de-
creasing; other reports, however, indicate that
the opposite is more likely (Reed, 1965). Clear
evidence of differing rates of change or reversals
of direection at any time level, of eourse, would
make any unusually rapid or long-term unidirec-
tional changes all the more intriguing.

An agsertion commonly heard in this context,
that the pelvis of the human female reached 2
limit relative to inereases in the head size of in-
fants, seems either to stem from a naive view of
evolution or to beg the question. Selection always
involves compromises of conflicting advantages
and disadvantages, and it is difficult to argue that
any partieular feature of the phenotype has actu-
ally reached an absolute physical limit. I am un-
aware of reasons for supposing that further
broadening of the pelvie opening, or other mor-
phologic and ontogenetie changes permitting larger
brains, are beyond the rcalm of possibility if the
behavioural situation had continued to favouf
them. Furthermore, there is probably enough
variability among modern women in this regard
to diseredit the argument that an upper limit of
any sort has been reached.

The second of the above questions regarding
changes in brain size, which scems to have re
ceived the least attention, is in some ways the
most interesting of the three. Why is man so dif-
ferent from his elosest relatives? Implieit are one
or two additional questions: (1) Why has map
not speciated? Or: (2) Why have his closes!
relatives beecome extinet? I am not so concerncd
with the first question as with the point that, i?
the case of rapid evolutionary change of interest
here, the second question applies whether or not
the extinguished close relatives were members of
the same species.
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Regardless of the indirectness of the relation-
ship between man's genotype and those aspeets of
his phcnotype that we generally refer to as ‘intel-
lect’, what we know of the history of changes in
man’s brain size and in the complcxity of his be-
haviour lcads us to the tentative conclusions (1)
that variations in intcllect were subjected to unusu-
ally intense selective action, (2) that this sclection
was consistent across long periods, and (3) that it
carried man’s intelleetual capabilities right up to
their present condition.

Therc are data of another sort to support this
idea. Erlenmcyer-Kimling and Jarvik (1963) have
notcd that if all of the available data on intelli-
gence test scorcs are compared, matching indi-
viduals of all possible relationships from identical
twins to essentially unrelated individuals, and
corrceting so far as possible for environmental
effeets using test scorcs of related individuals, in-
cluding identical twins reared together and apart,
the results are what would be expected if (1)
there exists a strong residual of test seore differ-
ences owing to genetic diffcrences and (2) mul-
tiple genes are involved in an additive fashion.
These rcsults can scarcely fail to reinforec the
idea that generalized increases in intelligence were
favoured rather consistently across a long period
in man’s history. Such a case is just the sort in
which one expects the relationship between geno-
type and phenotypc to become incrcasingly dircet,
and the accumulation of numerous genes affecting
the character in qucstion.

Now let us consider in more detail the ways
that natural sclection operates. Selection is dif-
ferential rcproduction of alternative genes, or
alleles, within populations. It is brought about by
differential mortality and differential fertility in-
duecd by predators, parasitcs, diseases, food short-
ages, and climate. As I see it, therc are four pos-
sible kinds of such intraspecific competition:

1. Diffcrential reproduction without direet inter-
action or confrontation betwcen ecompetitors.

2. Partial or complete cxelusion of competitors
from the best (or only) sources of food, mates,
and shclter through aggressiveness and territori-
ality.

3. Elimination of compelitors or potential com-
petitors by killing them.

4. Cannibalism, or the climination of competi-
tors with food being obtained without additional
risk or energy expenditurc.

There is an argument for combining the last two
forms of competition, but 1 do not intend to
refer to aecidental or incidental cannibalism, and
the difference between aggression that funetions
solely in eliminating competition and aggression

that functions chiefly, or partly, in food-getting
scems sufficiently fundamental to warrant listing
them separately. Furthermore, there will be a
greater difference in reproductive potential, on
the avcrage, between a well-fed cannibal and his
former competitor than between a not so well fed
non-cannibal and the competitor hc has just killed.
I am using the word ‘function’ here in the sense
of Williams (1966a) to mean ‘evolved function’
—that is, to refer to the probable context of
selection, and as opposed to incidental effects.

I emphasize that the focus here is on reprodue-
tive compctition. Confusion and disagreement
about competition (cf. Milne, 1961) may partly
stem from failure, particularly by ccologists, to
recognize that other aspects of competition are,
in one sense or another, secondary or tertiary to
this one; and, as Williams points out, it is difficult
to sec how any organism can escape reproductive
competition of one sort or another.

It must be quite clcar that the questions of
which of the above kinds of compctition were
involved in man’s evolution, which were pre-
dominant, and what were the sizes and composi-
tions of the units among which different kinds of
compctition opcrated are eritical in man’s attempts
to understand himself. To take what may seem
an extreme example, there is no grcat likelihood
that a specics in which thc chief method of com-
petition has involved only indirect interaction
among ecompetitors for 100,000 gencrations will
closely resemble in its behaviour a species in which
cannibalism and war havc been predominant for
as long. Yet just this amount of diffcrence occurs
betwcen some of thc existing views of man’s
history.

The diflferent forms of reproductive compcti-
tion are not equally prcvalent in all species, or in
all situations in the same spceies, and thc last
threc, at lcast, involvc different intensities or
dircctness of sclective effect. The first, differential
reproduction without dircct interaction, probably
occurs in every spccics of organism, whether or
not the others also occur. This is what is hap-
pening when my neighbour has five ehildren and
I have two, and neither my neighbour nor I do
anything to influence the other’s family size or
its success. I suspcct that this kind of intcraction
predominates chiefly among simple organisms and
in cascs in which the influence of Darwin’s hos-
tile forces is minimal. On¢ must be carcful about
interpreting the apparently peaceful interaction
of such as my ncighbour and me, for, among
other things, we may be conspiring—or behaving
as though we arc conspiring—against some groups
external to our ncighbourhood.

(I am reminded that somcone told Freud about
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people living on islands in the South Pacific where
the climate was benevolent, food was plentiful,
and there were apparently no significant predators,
parasites, or diseascs, and then remarked that as
a consequence these people lived in complete and
peaccful bliss. Freud said that he found the last
part difficult to believe, and in this particular
case he was right. As Captain Cook and a good
many others would testify, some peoples living
under such sccmingly idyllic conditions have
formed the most ferocious, war-waging, canni-
balistic socicties known on earth.)

The second form of compctition—exclusion of
competitors from food, mates, or sheltcr through
aggression or territoriality—is widespread among
animals with complex behaviour (such as verte-
brates, arthropods, and cephalopods), and it may
be univcrsal among such organisms when com-
modities are in short supply.

Evidently, in animals with sufficiently complex
behaviour, increasing population densities and
accompanying shortages of commodities will cause
shifts toward the more direct forms of compc-
tition. In animals able to predict and plan on a
grand scale (man), furthermorc, one would ex-
pect action to be taken before commodities have
actually becn cxhausted, or before differential
reproduction or devclopment of power differcn-
tials operate in their disfavour. In all likelihood,
we need not fear starvation on a global scale
nearly so much as we need to fear the reactions
of powerful segments of society to such an im-
pending condition.

The most direct forms of competition, killing
of conspecifies and cannibalism, seem rarely to
have been observed among animals in gencral,
and it is usually difficult to obtain evidence whe-
ther ohserved cases represent cvolved functions
or incidental effects resulting from some other
kind of sclective action—a most important distinc-
tion. Reports on cannibalism are not abundant
for most kinds of animals; yet man’s fossil record
is usually interpreted as indicating that some
amount of cannibalism occurred more or less con-
tinually all through his history at Icast as far back
as the australopithecines (Dart, 1948; Blanc,
1962; Freeman, 1964).

I find it difficult, for two reasons, to be con-
fident about what has becn said in much of the
anthropological litcrature tending to diminish the
extent and significance of cannibalism. Some in-
vestigators (although few of thosc writing today)
have scemcd to avoid discussing its prevalence,
as if it were a subject best forgotten, and most
still use its ceremonial naturc to cover thc ques-
tion of function. Ceremonies or rituals associated
with cannibalism or any other aspect of human

behaviour may have their chief significance in thc
encouragement and guiding of an activity func-
tional in some quite different context. It may be
casier for a mother to fced her newborn baby to
an older child during famine if a ceremony em-
phasizes the valuc of this practice to the older
child; or, on the other hand, it may be ecasier to
kecp the practice of eating ncwborn infants from
growing outside this rolc and thereby incurring a
reproductive disadvantage. It may be casier to
keep cannibalism outside onc’s group if ccre-
monies kecp it related strictly to war and the de-
fcat of one's cncmy. In either case there may be
reproductive value in either the nutritional or the
aggressive aspects of the practice, or both. Even
a false belief in the value of eating an enemy's
brain, as a further cxample, could possibly assist
cannibalistic groups in destroying and thus out-
competing non-cannibalistic groups regardless
whether genetic diffcrences in this or other re-
gards exist between them.

Part of the problem is in interpreting the
general relationship of cultural change and gcne-
tic change. A cultural practice may reinforce,
thwart, or not affect a reproductively advantage-
ous behaviour. On the average, however, those
features of culture which either rcinforcc repro-
ductive advantages or rcplace them with greater
ones will outlast those which do not. This is what
Simpson (1964) meant when he said (p. 99) that
‘... culture in general is biological adaptation and
. ..cthnologists could resolve some of their
squabbles and find thc common theoretical basis
that eludes them if they would just study culture
from this point of view’.

All aspects of thc phenotype, after all, whether
physiological, morphological, or behavioural, are
susceptiblc to altcration and improvement by the
specifics of the developmental environment; and
all such flexibility is a result of genetic selection.
Culture differs from other aspects of behaviour in
this regard in bcing both communicable and cum-
ulative among individual organisms. As bchaviour
is, in this sense, less directly genctic than mor-
phology and physiology, so is cultural behaviouf
less dircetly genetic than behaviour as a whole:
but it is not indepcndent of genctic change and
natural selection.

At the risk of repetition I must say something
here that is basic to my argument. Some investi-
gators caution against possible errors in interpret:
ing cvolutionary history almost to the point of
rcjecting every effort as fruitless. It is possible s@
to interpret Rappaport (In: de Reuck and Knight.
1966, especially pp. 40-41). Clcarly man is not
nearly so simple as to be understood solely it
terms of added intellectual capacity. But in what
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terms? If in terms to be gleaned solely from
immediate contingencies or his present situation
(cf. Skinner, 1966; Thompson, 196%), why do we
continue to be perplexed and helpless in the face
of persistcnce of aspects of man’s individual and
collective behaviour abhorred by nearly evcryone,
particularly, perhaps, by parents and teachers who
seem to be in the best position to alter them?

Questions of the sort poscd in the preccding
paragraphs can ultimately be answercd. Each
such answer cannot fail to have massive effccts
upon man’s vicw of himself, effccts that would be
difficult if not impossible to achieve in any other
fashion. The more complcx man is, thc more
appropriate is this entire argumcnt. Evolutionists
are often accuscd of oversimplifying man, and
they often do: I accusc those social scientists who
believe man can be adequatcly understood with-
out taking full account of his evolutionary history
of the same crror.

INSTINCT AND LEARNING

As Gilula and Daniels (1969) and Berkowitz
(1969) point out, the currcnt search for general
explanations of human behaviour (or for cxplan-
ations of widespread, apparently uncontrollable or
undesirable bchaviour) has led to a repolarization
of opinions that does not differ greatly from that
prevalent dccadcs or even centuries ago. Without
exaggerating very much, we may call these two
positions the ‘cverything is learned” thcory (e.g.,
most writcrs in Montagu, 1968) and the ‘ineradic-
ablc instinct’ thcory (e.g., Lorcnz, 1952, 1966;
Ardrey, 1966). It is not surprising that world-
wide problems in human behaviour should pro-
duce support for singular or unitary cxplanations
such as that they stem from ‘ineradicable in-
stincts’. Nor is it surprising that the same idea
acquires support from persons who realize that
they personally lack any notion of how thcy
acquired tendencies or dcsires to do certain things,
and from persons at least dimly aware that the
plunge toward world disastcr seems to have been
affected littlc by conscious efforts of mankind
despite the armics of social scientists who have
becn preoccupicd with lcarning theory for the
past several decades.

Proponents of the ‘everything is learned’ hy-
pothesis insist that supportcrs of the contrary
vicw are also looking for an explanation which
relieves them of personal responsibility for their
actions; and in somewhat less rational fashion
they have cven argued that, in any case, their
opponents arc helping people scarching for such
excuses. It is hardly reasonable to accuse a man
of being a social darwinist because he argues for
certain causes of historical events, unless the

H

appellation has nothing to do with his views of
what is desirable for the present and the future
of man. It is cven less reasonable to imply that
he must not analyze human behaviour if his
analysis—right or wrong—can be distorted or
misuscd by others. Yct all of thesc arguments can
be found, mixed in with morc appropriate ones,
in the essays edited by Montagu (1968). One is
reminded that the wholc idea of man having
evolved was cast into disrcpute because Hitler
distortcd it; and it was cast into disrepute for
the followers of Karl Marx on an entirely differ-
ent basis because he distorted it.

1t is true that the ‘ineradicable instinct’ theory
sccms to call for an cntirely different course of
action from the ‘everything is learned’ theory. In
the first case we may think of sublimating or sub-
stituting; in the second of simply eliminating the
appropriate Icarning situation. But is it rcally so
simplc? What does ‘everything is learned’ really
mean? First, we might note that some lcarning
situations are conscious, and perhaps extensively
recallable, while others may be completely non-
conscious or at least non-rccallable. Superimposed
on this variation there are diffcrences in the likeli-
hood of occurrence of lcarning situations that will
lead to particular kinds of behaviour. If ‘every-
thing is learned’, then wc must suppose that wide-
spread or univcrsal behaviours are produced from
widespread or universal learning situations. The
problems are to identify them and, if the be-
haviour is deemed undesirable, to eliminate them
from man's environmcnt. But we seem as yet
unable to eliminate whatcver circumstances bring
about aggression and over-reproduction. At Icast,
we have not been able to do it on purpose, and
we have not been able to dcscribc an environ-
ment in which we can be recasonably certain that
all men could live together without aggression and
without overcrowding.

It is not thcorctically incompatible with any
version of learning theory that somc learning
situations may themsclves be ineradicable, or very
difficult to eradicate, from the human environ-
ment. [ suspect that most biologists accused of
supporting the ‘ineradicuble instinct’ theory would
settle for having thcir views interprcted as support
for ‘ineradicable Icarning situations’. Whether or
not even this is a rcasonable hypothesis, it is clear
that many different kinds of ontogenetic influ-
ences of behaviour occur, that some occur more
often than others, and that genetically different
organisms respond differently to similar learning
situations. Different organisms learn different
things, or lcarn the same thing more or less easily
or quickly. To the cxtent that learning situations
leading to aggression or over-reproduction are
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difficult to eliminate from the human environ-
ment, it may be most practical—or even essential
—to think, at least temporarily, in some tcrms
other than those of merely adjusting the develop-
mental environment so as to eliminatc the acquir-
ing of aggressive tendencies.

Supporters of the ‘ineradicable instinet’ theory
have been guilty on occasion of making their
decision on the basis of what are commonly called
‘isolation’ or ‘deprivation’ experiments. One rears
a bird, for example, in total silence, even deafcn-
ing it. If the bird later sings normally, its song is
said to be ‘innate’ or ‘inherited’, and it presum-
ably enters or approaches the category of incradi-
cable instinct. But such experiments can never
tell what aectually leads to the behaviour: they can
only reveal that certain stimuli arc not involved,
or at least not necessary. Of course, the stimuli
selected for exclusion are those the investigator
has rcason to believe are most likely involved in
producing the behaviour; one can only say that in
those cases in which the behaviour is not influ-
enced by the deprivation, the investigator's ideas
in this regard were incorreet, and some as yet
unidentified sequence of stimuli was responsible
for the behaviour. Deprivation e¢xpcriments have
not identified two fundamentally different kinds
of behaviour; rather, they suggest that, in terms
of developmental basis, there are several not so
fundamentally different kinds of behaviour. They
have also exposed unsuspected eomplexities in be-
havioural development. It is unfortunate that
ethologists chose to deal with behaviours discover-
ed to have eryptic developmental bases by simply
labelling them all ‘instinctive’: and it is even more
unfortunate that psychologists in general chose
to interpret such labelling as an argument for
developmental simplicity or obviousness. Part of
the rcason for this may be that cryptieally de-
veloped behaviour typifies many organisms that
we consider to be relatively simple. I belicve that
man’s hehaviour as a whole has a more complex
developmental and neurophysiological basis than
that of any other animal; but I also believe that
some of its most prominent and influential aspeets
may have eryptic developmental bases as do some
of those behaviours labelled ‘innate’ in other
animals. Some of these behaviours will be difficult
to understand developmentally and, at the least,
extremely difficult to climinate universally or on
a wide scale.

Unlike Montagu (1968, p. xiii), [ believe that
all behaviour involves both heredity and environ-
ment. Several writers have emphasized recently
that when one speaks of any trait as being ‘in-
herited’, the remark is scnsible only if one is
aetually speaking of differences in phenotypie

expressions: traits, as we use the term, are actu.
ally differences. It may seem at first that many
differences in phenotypes, particularly in organ.
isms as flexible as man, arc independent of
heredity. If, however, two persons decide to learn
to play the lute at the same time, it is unlikely
that identical tcaching and practice will have
identical effects regardless of previous expericnee.
With some knowledge of family musieal apti.
tudes, one could probably predict more often
than not which way the difference would lie, even
if the subjects had becn adopted away from their
musical or non-musical families at birth. This
would indicate that heredity was involved. and
not so subtly or indirectly after all, in behavioyral
differences brought about by instruction and prac-
tice in each case. Genotypic identity is rare in
humans and, as Dobzhansky (1964) has put it
‘Heredity is particulate, but development is yni-
tary. Everything in the organism is the rcsult of
the interactions of all genes, subject 1o the en-
vironment to which they are exposed.” This ob-
servation, or hypothesis, suggests that different
loci do not act independently in the organism, s
that in fact heredity cannot be totally climinated
as a variable in any given circumstancc by con
sidering only one or a few loci.

There arc some kinds of behaviour in which
cither heredity is more involved or the instruc-
ting and practising experiences are more uni-
versal, or both. World problems resulting from
human behaviour will frequently involve be-
haviour falling into these categorics beeause the)
concern widespread or universal aspects of be-
haviour. To the extent that this is so, it is pot
naive to seek general explanations with even rela
tively low predictive value; the more unijversal
the behaviour, the more significant is an explan-
ation with a particular level of predictive value.

Because heredity and cnvironment are two
phenomena, each of which influences behaviour.
they are the sources of most dichotomies in re-
ferring to behaviour. It does not follow that there
is justification for dividing all behaviour into twe
or a few types on the basis of devclopment and
then insisting that man lacks any of the types
(Sce also Hinde, 1968). It is mislcading to say.
as some reeent writers have, that aggression has
been ‘traincd out’ of some group of humans whet
in fact no one knows preciscly why aggression
has not been displayed in that group; nor is it
proper to refer only to one kind of aggression in
such a case and imiply that whatever was influ-
cntial in deleting that one kind of aggression in
that one small group necessarily applies in an¥
way to other kinds of aggression or to entir¢
nations or the entire world population.
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I do not think it is necessary to solve com-
pletely this problem of the developmental basis
of potentially dangerous behaviours of man
before some predictions ean be made and some
courses of aetion taken that will begin to alleviate
our present problems. I think, further, that under-
standing of general evolutionary theory, together
with current information from the soeial seicnees
(for example, se¢ Berkowitz, 1969), will auto-
matically improve man’s chanees of solving his
behavioural problems. Sueh understanding, more-
over, is probably prerequisite for cffeetive inves-
tigations of the ontogenetic bases for human be-
haviour.

SELECTION AND ALTRUISM

Now let us return direetly to the hypothesis
that man is a produet of selection; that all of his
eharaeteristies accumulated beeause they best
promoted reproduction. Let us see how easy it is
to aceept this hypothesis for man.

The most basie assumption deriving from this
hypothesis coneerns what is commonly ealled
altruistic behaviour, or the aet of eontributing to
another’s welfarc at some net expense, however
slight, to onc’s own well-being—more speeifieally,
contributing to another’s chanecs of reproducing
at some cxpense t0 onc’s own chanees. Presumably
because it seems the most likely path to peaeeful
co-cxistenee, altruistie behaviour is held up, among
men, as being extremely desirable. There are some
other possible reasons for its promotion, which
I will lcave aside for the moment. In any ecase, it
seems to be one of man’s fondest ideas about him-
self that he tends to think of others first.

However, sinee cvolutionary ehange proeceds as
a result of differential reproduection of genetie
alternatives within populations, to the extent that
man is a product of evolution, we nmust at least
begin with the hypothesis that, like all other
organisms, he is reproduetively selfish and never,
except by aecident or error, truly altruistic.

In this hypothesis, he may be expeeted to love
his neighbours only to the extent that they ean
assist in his own reproduction, preferably at the
expense of theirs. He may be expeeted to behave
as if he is free to do, not whatever does not
interfere with the freedom of others, but whatever
will indeed interfere with the freedom of others
without interfering with his own—whatever, in
other words, has a better than average ehanee of
bringing net gain, or whatever will bring the
largest net gain to himself, his mate and his off-
spring—espeeially to his offspring. It should not
be the giving, but the ultimate getting that means
the most to him.

He should not care a whit for the perpetuation
of the species, only for the perpetuation of enough
of it to insure the well-being and continuity of
his own genetie line.

Of coursc he may be expected to avoid reveal-
ing all sueh aims as these, whether or not they be
conseious aims, for such revelations are them-
selves likely to reduee his reproductive possibili-
ties, however slightly. (To anyone thinking that
my behaviour here runs eounter to this hypothesis,
sinec I am concerned about saving man as a
speeies, I refer to my ecarlier remark that when
a problem becomes a world problem it also, un-
avoidably, becames a personal problem).

Man, in short, should really have but one ‘in-
stinet’, and that is the reproductive instinet (which
in his casc is synonymous not with sex, but with
sex, parenthood, and grandparenthood). There
should be only funections subsidiary to this one
in his makeup, both individually and eolleetively.
Whatever he may consider, furthermore, even if
he chooses to give it names like beauty and poetry
and art and charity, should have reaehed their
levels and modes of expression as a result of
selection that is nothing more nor less than dif-
ferential reproduetion. (J. B. S. Haldane, 1963,
said he aceepted this hypothesis for most things,
but not for the appreeiation of melodies, for
which he could think of no function whatsoever.
He added that he himself was tone deaf.)

Even self-preservation should be subsidiary to
reproduction. Men should be more likely to give
their lives in defence of their offspring than in
any other situation. Indeed, if we wanted to get
very preeise about it, eomparisons of actual cases
should show that there is less reluctance to make
such saerifiees (1) as dependent offspring beeome
older, and the parents’ energy investment in them
inereases, and (2) as the parents age, and their
likelihood of further reproduction decreases. This
general kind of hypothesis is being examined for
other kinds of parental animals (Lack, 1966,
1968; Williams, 1966b).

Please remember that I am stating hypothesis—
but the kind of hypothesis that most biologists
would assume, automatically and without ques-
tion, for any animal other than man. Aceeptance
of this hypothesis turns the foeus upon the
avenues through which reproduetive gain has
usually been realized by humans; upon how much
of the speeies may generally have been necessary
to ensure perpetuation of any individual's genetic
line; and upon how man's various charaeteristies
have related to reproductive gains.

[ do not imply that the kinds of responses be-
ing hypothesized here neceessarily depend upon
conseious consideration, upon predietions, plan-
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ning, or anything of the sort. What an extra-
ordinary problem is that of understanding the
significance of eonseious learning versus non-
conseious learning; of how the different levels or
kinds of conseiousness have been manipulated by
seleetion speeifically to inelude eertain aspeets of
man’s behaviour and to exelude others. Semantic
and other difficulties notwithstanding, this is my
personal idea of the most exciting of all biological
problems. The extent to which the interpretations
of behavioural scientists have been obfuscated by
this problem can searcely be over-emphasized.
Murphy (1957) is an example, and Fox (1967a)
gives an excellent review of the problem in his
discussion of ineest. I think it is a startling revela-
tion that extensive discussions of the problems of
understanding eonseiousness may fail even to
mention evolutionary eonsiderations (e.g., Miller,
1942).

Perhaps, by now, you are saying to yourself:
But the hypothesis of non-altruism does not ade-
quately deeribe man’s behaviour! Many men truly
are selfless! What about the soldier who falls on
a grenade and saves his eomrades?

I suggested earlier that there are other possible
reasons for promoting altruism than mere peaeeful
eo-existence. Any timc there is an cxternal
‘enemy’ that threatens all, whether it be biological
or physical, then altruistic behaviour reaches rela-
tively extreme levels. Such eircumstanees are
those in whieh profitable returns from ‘pseudo-
altruism’ (scemingly altruistic behaviour which
aetually yields a reproductive gain, on the average)
are most likely, and also those in whieh pseudo-
altruism may be cxpeeted to ‘spark over’ most
frequently into truly altruistie, reproductively dis-
advantageous behaviour (whieh is how [ would
categorize the behaviour of the soldier above).
Tinbergen (1968) has noted that for the Dutch
the sea has served the function of an external
enemy; winter may have similarly influcneed
eommunal aspeets of Eskimo behaviour; and
other examples could be eited. Freud suggested
that the maintenanee of communistie socicties de-
pends upon the reality of external enemies, and I
believe that the behaviour of such soeieties, ap-
parently involving eonseious manufacturing of
such enemics in some eascs, supports this sug-
gestion.

There is a curious paradox in the idea of eon-
scious attempts to revise the structure of soeiety
as a whole toward Utopian ends. Sueh plans seem
inevitably to involve some special and prominent
forms of altruism; yet, in the absenece of other
‘enemies’, the suecess of Utopias, particularly in
terms of persistence, sccms always rclated to the
extent to which the members have been able to

view, and to eontinue viewing, all or some large
part of the remainder of soeicty as an externa)
foree hostile to their system. Perhaps there is no
more suecinet eommentary on the dilemma of
man.

Altruism toward one’s elose assoeiates is prob.
ably never promoled more strenuously, or
achieved more eompletely, than during wartime.
Wars are condueted betwcen groups of people.
Agreement seems universal that man evolved in
groups larger than the smallest reproduetive units,
as I will diseuss later, and this enormously eom-
plicates the problem of interpreting selective
action on man’s behaviour. If onc eannot survive
or reproduec outside a group, or cannot do so as
well (and there are no other reasons for living
in groups), then aeeeptanee and approval by the
group is prerequisite to reproduetion, even if such
approval is aequired only at great risk. I suggest
that sueh eonsiderations lead to a view of man’s
apparent altruism slightly different from that
eurrently present. Extreme altruism may not be
undesirable in itself, but to the extent that it is 4
symptom of allianees of violence or desperation.
it ean seareely be viewed as a simple coneomitant
of peaeeful eo-existence.

If man is truly a product of evolution, then
reproductive selfishness is the most basie aspect
of the hypothesis with which any serious attempt
to understand him must begin. If we werc merely
to consider that the challenge is to diseover whe-
ther or not or how far man may deviate from
reproduetively selfish behaviour, how he may ey
press his behaviour in terms of this requirement
and what aspects of it may exist in the various
levels and kinds of conseiousness of which man
seems eapable, then I would suppose that at last
we are on the proper course. I do not see how
anything less than this can be satisfying, knowing
what we do about evolution and man's history.

Two questions arise at this point: First, hov
does one arrive at the eonclusion that all orgas-
isms are reproductively selfish, uand, second, hov
does onc transfer such an idea, involving geneti®
change, even as a working hypothesis, to some-
thing as dcvelopmentally labile as the behaviouf
of man?

In spite of wide use of the term ‘species adap
tation’ by biologists (some version of it must occuf
in every biology text!) and in spitc of implieation®
that individual organisms possess a great deal 0
behaviour aimed at assisting the speeies or the
population cven at thc expense of the individuo!
showing the behaviour, cvery such ease has aF
ternative explanations in keeping with seleetio?
theory. Most have now been studied thoroughly
enough to show that the non-evolutionary inter
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pretation was faulty, and, even more important,
no scheme has yet been advanced by which
genetic variations resulting in truly altruistic be-
haviour can sprcad through a population (Hamil-
ton, 1963, 1964a & b; Williams, 1966a).

When a genetic variant that is good for the
individual is also good for the population or the
specics, then it may become universal and be
called a ‘species adaptation’ on that account. But
the value to the population or species is not a
cause of the selective action but an incidental
result of it: if a characteristic is good for the
individual (in terms of immediate reproductive
competition) but bad for the species (in terms of
decreasing, or not increasing, the likclihood of
indefinitely long survival) it will lead to the
specics’ extinction unless some change in this con-
nection occurs as the gene spreads (Fisher, 1958).
If differential extinction of more or less isolated
populations of a specics causes genetic change
sufficiently rapid to more than counterbalance a
reverse genetic change within populations owing
to differential reproduction of individuals, then
the overall direction of change within the species
as a whole can be said to rcsult from ‘group’
selection (Williams, 1966a, discusscs this point).
But the disadvantage to the populations of the
dircction taken by selection within them cannot
in itself alter that dircction (Wright, 1948). Over-
population, as cxemplified by man, is an appro-
priate examplc.

REPRODUCTIVE SELFISHNESS AND
OVERPOPULATION

Human overpopulation is the most frightening
problem in the world today. T find myself viewing
it almost as a discase that is spreading across the
planct, and one that may yet prove fatal, partly
because it is the chief agitator toward usc of
weapons that can destroy all lifc. Every other
human problecm—war, rcsource depletion, pollu-
tion, crime—fluctuatcs in scriousness with the
severity of overpopulation. This problem is so
awesome, and its solution necessarily involves
attitudes so alien to the ways that humans have
always thought and believed and behaved, that
until recently people have been as rcluctant to
discuss it scriously, and to contemplate it, as
they are to discuss or contemplate suicide, or the
possibility that there is no life after death and all
the consequences of such a realization. Never in
the cnormously long and complex history of life
has it becen advantageous to restrict one’s repro-
duction.

In reccnt ycars, some biologists and popular
writers have promoted the suggestion that man
is the only animal lacking ‘built-in’ population

controls (Wynne-Edwards, 1962; Koestler, 1967),
and, in onc subtle guise or another, this idea has
invaded biological thought on a surprisingly broad
scale. Thc argument is that the reason other
species do not keep on increasing as man is
doing is because the reproductive individuals re-
duce their output during lean seasons or years in
order to prevent overpopulation, mass starvation,
and perhaps extinction of the species. Every biol-
ogist who suggests that sclection dircctly favours
certain population sizes or densities is supporting
this argument, and so are nearly all geneticists
who define fitness in terms of populations and
then discuss it as an adaptation.

What would happen to gencs that facilitated
such altruistic behaviour in individuals carrying
them? Of course they would be outcompeted by
alleles permitting or causing grecater reproduction
lcading to greatcr ovcrpopulation. There is no
way that imminencc of extinction, even of the
entire specics, could change this result.

The samc fate would befall genes residing in
genotypes which simply gave their phenotypes
sufficient latitude to behave altruistically on oc-
casion—that is, when and if more conservative
alleles werc present as compctitors. This is the
answer to the most general sort of guestion that
can be asked concerning thc flexibility of the
phenotype in relation to sclection. Perhaps no
aspect of development is more widely misunder-
stood in its relation to selection and evolution
than this one.

Most of the examples cited to support the kind
of altruism connected with overpopulation involve
parental animals which rcduce the number of
young actually produced and are thercby able to
bring more offspring to reproductive maturity,
and which will fight in thc securing and holding
of sufficient territory to protect and feed their
young. In other words, one is only witnessing a
particular form of reproductive selfishness which
has the incidental effcct of reducing population
density at certain times in the life eyele, but tends
overall to increase population numbers and thus
density. Man’s population density is going up not
because he alone lacks a built-in population con-
trol, but because hc keeps reducing the effects of
prcdators, parasites, diseases, food shortages, and
climate. One predicts that in any long-lived par-
cntal animal, such as man, some abatement of
reproduction will result from increasing popula-
tion densities, or from accompanying phenomecna
such as various kinds of tension, strife, and hard-
ship. In the absence of conscious considerations
(such as apparently only man can indulge), such
behaviour must often have vyielded greater life-
time reproduction for the individuals showing it.
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Perhaps such behaviour is reflected in the birth
rate retardation in the USA that has surprised
demographers recently. It seems the hecight of
naiveté, however, to suppose. as some biologists
and anthropologists do, that this kind of braking
action will lead inevitably to populations kept
stablc at rcasonable levels by birth rates that are
continually fitted to the lowest attainable mor-
tality rates.

Even in societies in which newborn infants re-
portedly are cannibalized to sustain older children
or the mother (Basedow, 1925; Bates, 1938), the
result is almost surely that the parents bring more
offspring to reproductive maturity. If. among
predacious birds, stronger nestlings kill and eat
weaker ones during food shortages (Ingram, 1959),
this behaviour could also increasc the parents’
reproduction. In some ants, the feeding of fertile
eggs to developing young is standard behaviour at
certain stages of colony devclopment; we may
assume that this is a form of cannibalism that is
also selectively advantageous. All of these cascs
are probably examples of the fourth Kind of
competition deseribed above, and I believe it
likely that many additional instances will ultim-
ately be discovered.

Instead of being the only organism lacking a
built-in damper on population increase, man is
more likely the only one which has evolved a
capacity for truly altruistic reproductive be-
haviour in relation to overpopulation, even though
this capacity is just an incidental effeet of the
selective action that produced it. Thcoretically,
at least, man could use his ability to prediet and
to plan consciously to reduce his reproduction
and save his species. Whether or not such be-
haviour occurs in such a way as to be accurately
judged altruistic, therc seems to be no evidence
yet that any man has actually redueed his rcpro-
duction for other than selfish rcasons.

Perhaps the most important kind of point that
I am trying to make is that man may not be
able to use such abilities to save himself until he
understands them and himself in terms of natural
selection. In other words, I suggest that the only
effective way for man to disecard any part of his
evolutionary background that he decides he docs
not like is by first understanding it thoroughly
—by lifting it into his conscious consideration.
This argument is slightly but significantly different
from those which imply that man ought to find
out about his evolutionary history so that he will
know what kinds of things he will be unable to
accomplish, or unable to change. The latter ap-
proach is one that derives from the supposition
of an ineradicable aggressive instinet in man.

Suppose we were to proceed as if convineed

that man is, basically and historically, a repro-
ductively selfish organism. Would this affect oqur
strategy against the disastrous overpopulation jnto
which the world is already starting to plunge?

Among the suggestions of rccent writers on
this topic, three scem rcasonable and immedigte-
ly possible: (1) giving to all pcople everywhere the
means and the right to delay reproduction and to
restrict the sizes of their families (religion seems
to be the only major barricr), (2) removal of fin-
ancial or other tangible rewards for increasing
one’s family sizc (thc problem is how to do so
without depriving children), and (3) educating
people concerning the current trends in popula-
tion growth and their probable results (this step-
[ believe, cannot fail to foster the attitude that
large families may bring doom upon the world
and are thereforc unacceptable). The importapce
of the third suggestion probably cannot be over-
cmphasized, though for a rcason that may not be
obvious. Thc desirc for approval among one's
associates is a sclfish rcason for refraining from
having a largc family, and an extraordinarily
powerful one. Lcgislation is merely an extreme
way of registering disapproval by providing con-
crete and specific punishments, and, in fact, manv
writcrs sce no alternative in this case (c.g., Har-
din, 1969).

Lengthening of generation time by dclaying
rcproduction ought to be stressed here because
its effect on population growth is generally un-
appreciated (Cole, 1954), and it may represent
a less painful way to case population growth rates
than by simply reducing family size (Ehrlich.
1968). Delayed initial reproduction would almost
surely reduce births per marriage as well, though
the extent of this cffect, when it results from
induced or compulsory delays in reproduction,
would be difficult to predict.

The problem, however, aside from some kind
of legal recourse, is not so much in identifying
behaviour that will reduce the likclihood of over-
population, hut in getting individual peoplc to do
the things that we already know will change the
trend. Unlike some others, 1 see no basis for be-
licving that the population explosion can be
affected significantly by appealing to the con-
scicnees of individuals in an altruistic sense. At
most, not enough individuals can be expected t0
respond quickly cnough to cause an appreciable
cffect. At this moment in history I doubt that one
person in a thousand, or cven in a million, limits
his reproduction in order to help save the world.
There are always more personal—and more selfish
—reasons. It is one thing to frown upon one's
ncighbour’s oversize family, or to keep one's
family small because of possible embarrassment,
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quite another to consider limiting one’s brood so
that a ncighbour will be better able to raisc what-
ever size of family he may already possess. We
can scarccly fail to appreciaic Ehrlich’s (1968)
suggestion that the individual who insists that he
has a large family simply because he loves children
could have cxpressed that quality better by adop-
ting some of the unloved, already produced
children rather than by contributing to the un-
happiness of a future, overcrowded world in
which children must live.

I belicve that better understanding of man’s
evolutionary background will reinforce the sug-
gestion that effective approaches to overpopula-
tion must depend upon appealing to responses
that are basically sclfish as far as individuals, or
individual pairs of parents, arc concerncd, and
upon responses which may be importantly in-
volved, though not through any conscious efforts
of man, in the prominent cascs of static (or nearly
static) populations in some nations today. Per-
haps we will comc to view as beneficial in this
regard such things as the presence of complex and
multiple gradations of opportunitics towards as-
pects of some kind of the ‘good life’, whose
attainment is clearly dependent upon dcgrees of
financial and other achicvemcnts inversely related
to age of initial reproduction and family size,
Potential parents must be convinced that by re-
producing early and increasing their family size
they are restricting their children's and their own
opportunities in significant fashions. Perhaps the
relatively minor penalities for having large families
in some affluent countries and the absence of
significant or attainable rewards in terms of stan-
dards of living in somc impoverished countries
are hoth contributing to overpopulation. How to
provide adequate rewards in countries already in
desperate throes of overpopulation may be an
extremecly difficult problem. No easy solutions to
overpopulation have bcen proposed, however, and
some cxperts believe it is already too late to avert
disaster on a world-widc scale.

AGGRESSION

The argument that man is reproductively selfish
also carries implications of special importance in
interprcting intcractions among pcople, both as
individuals and as groups, particularly for that
group of interactions gencrally labelled as aggres-
sive, and thereforc for thc threat and reality of
war.

Because relatively little intraspecific violence is
observed among animals in the wild, many invcs-
tigators have assumed that man’s propensitics to
violence and war are products of civilization. One
argument is that they are simply the results of

frustrations and tension—remove these, and the
agegression is removed (Russell and Russell, 1968);
another suggests that they are ‘learned’, or result
solely from child-rearing practices and other forms
of socialization. Still a third argument is that
man has an incradicable aggressive instinct (Lor-
enz, 1966). Gilula and Daniels (1969) and Berk-
owitz (1969) discuss all three of thcse hypotheses
in relation to some current problems.

In this connection it has also been stated, quite
recently and by some cminent evolutionary zoolo-
gists, that, while most or all animals possess built-
in restraints against the killing of members of
their own species that function in the welfare of
the species as a whole, man lacks such built-in,
species-preserving restraints, and this explains the
rise of aggressiveness in civilized man. In King
Solomon’s Ring, Konrad Lorenz provides the
clearcst statement of this argument that T have
found (pp. 197-198): *When, in the course of its
evolution, a specics of animals develops a weapon
which may dcstroy a fellow-member at one blow,
then, in order to survive, it must develop, along
with the weapon, a social inhibition to prcvent a
usage which could cndanger the existence of the
specics . . . There is only one being in possession
of weapons which do not grow on his body and
of whose working plan, therefore, the instincts
of his spccies know nothing and in the usage of
which he has no corrcspondingly adequate in-
hibition. That being is man.”

One cannot doubt that in species which evolve
lethal wcapons, inhibitions against unprofitable
use of thosc weapons evolve as wcll. How could
such weapons bc used to the detriment of their
possessor? Against a mate. Against offspring.
When would their use against a reproductive
compctitor in the same species be detrimental?
Only when that competitor will be useful later on,
say, to help kill large game or to help dcfend
against predators; when he can be climinated
from competition through a very much lower
expenditure of energy, say, by threat alone; and
when he too posscsses Icthal weapons with which
he may mortally wound or disable cven though
himself be ultimately killed in the process.

No animal lives as long with a single mate as
do most men (although many arc at least as
monogamous). No animal keccps its offspring
around it and tends them for as long a period as
does man, and as has man, apparently, for at
least the last two million years. No animal has
acquired weaponry even remotely as powerful as
thermonuclear bombs and refrained from their
usage as long as has man. Again, I believe that
Lorenz and other biologists who support his argu-
ment are exactly wrong. Not only do animals in
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general lack species-preserving inhibitions of ag-
gression, but man, who clearly has the most
elaborate and complicated sclfish inhibitions to
aggression in the animal kingdom, may also
posscss the ability to use his intelleet purposely
and directly to preserve his specics from the
destructiveness of his aggression. Again, it is an
incidental effect of selection, and he has not yet
demonstrated that he ean use it.

A possible reason that observers of animal
aggression have been misled is because in many
battles between apparently dcvastatingly armed
beasts, little or no damage is donc. I believe that
careful obscrvation will show that this is often
the case beeause each individual ‘knows’ (1) not
only how to use his weaponry but also precisely
how to defcnd against that of his opponent, and
(2) when it is to his advantage not to press the
fight further. The worst kind of animal on which
to press an attack with a low probability of gain,
after all, is one that has lethal weapons; if you
kill him but rcceive a mortal or disabling wound
in the process, you arc certain to lose rather than
gain. Lions and tigers, one of Lorenz’s chief ex-
amples, seem not different from nations with
nuclear weapons in this rcgard. Writers who have
interpreted the small number of actual deaths in
warfare between ncighbouring tribes, as described,
for example, in Matthiessen (1962) among Ncw
Guinca peoplcs, as evidence of somc kind of
inhibition to killing, miss thc point that such out-
comes may actually be evidence of closely match-
ed groups, and that the excessive bluffing involved
in sueh warfare may be part of the estimates by
each group of the other’s strength. If such were
the case, then cven single killings might be ex-
tremely important in shifting the balancc, and
one might expect that significantly weakened
groups would avoid battle and sometimes join
forees with other groups cven when great risk or
saerifice was involved. Both kinds of behaviour
have becn reported in primitive soeieties.

When the weapons of a speeies are restrieted
in their versatility, stercotypcd responses may
effeetively prevent damage, and, as a result, one
may see what looks like a ritualized or sham
battlec—even a comieally specialized one. Again,
I suggest that we are probably always seeing, in
such eases, exceedingly wcll-matched opponents
rather than sham battles, and that observers
might learn this very quickly if they eould be
suddenly cast into the skin of one of the ecom-
batants and had to dream up their own responses.

Matthews (in Carthy and Ebling, 1964) sug-
gests that chimpanzees are not highly aggressive,
as is indicated by the tolerancc of the presence
of subordinates by the dominant, so long as he

is given first choice of females and food (and,
one prcsumcs, slecping spots!). Assuming that
Matthews is eorreet (however, see Lawick-Good-
all, 1968), onc wonders what clse a dominant
ehimpanzce might gain from his position. Others
have suggestcd that gorillas, with all their size
and strength, are always pcaccful, yet Dart (1961)
reported a decath battle between two domipant
males of adjaeent bands.

That ritualization and threat ean bc effective in
establishing and maintaining dominance without
injuries or death is evidence only that both in-
hibition of aggression and aggression are subject
to natural seleetion. Aggressive interactions are
also crucial when they are condueted by threats:
but aceeptance of appeasement signals by a dom-
inant can only evolve if it bencfits the dominant,
just as appcasement, or giving in, can only evolve
when, on the average, the subordinate also gains
by giving in. As commodities become less and
less available, less advantage is realizable from
giving up.

In weighing the possibilities of gain or loss in
aggression, degrces of dcspcrateness ean be in-
volved in extremely complex fashions, just as
probabilities more or lcss directly linked with
actual reproduetion, as [ have suggested above
(sce Hamilton, 1963, 1964a, b; Lack, 1966; Wil-
liams, 1966b), can be ‘weighed’ in extremcly
eomplex fashions.

Complex or all-out appeasement, such as may
be the ease in cxposure of vulnerable regions at
close ranges by a subordinate, probably could be
successful only if thcre had been a long history
of appeasement (Lorenz's often-quoted example
of exposure of the jugular vcin region hy sub-
ordinates is doubted for wolves and dogs on
apparently firm grounds by both Schenkel. 1967.
and Seott, 1967; evidently, it is the dominant
which displays this bchaviour). Appcasement may
drise from (1) suecessfully confusing an oppon-
ent into a parental or male-fcmale response or
(2) gradual reduetion and ehangc from minim-
ally effective retreating. Rudimentary appease-
ment may be no more than departure from the
vicinity of the other individual's food, mate, off-
spring, or territory. A dominant animal might
give up the chase early because it will be unprofit-
able, eithcr because it yields no further gain, and
may vield loss if further eombat cnsues, or be-
causc it renders the dcfended objects or space
more vulnerable to other potential usurpers.

By the various arguments [ have given, what
appears to be or is prcsumed to be altruistie be-
haviour should evolve only in onc or another. or
some combination, of four contcxts: (J) eare of
offspring, (2) ecare of mate, (3) gaining and
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maintenance of approval and status in groups
within which one must operate to live and repro-
duce, and (4) maintenanee of such groups. Toler-
ance or appeasement in aggressive interaetions
should fit roughly the same pattern.

In keeping with the suggestion that man is
reproduetively selfish and that all other funetions
are subsidiary to rcproduection, 1 would argue
that if anything approaches being inevitable in
him, it is not aggression but the taking of gain.
The best hypothesis seems to be that aggression
is neither an inevitable instinet, nor solely assoei-
ated with tension or frustration or overpopulation.
It is probably best interpreted as a behaviour
that may be expected to occur whenever it is
likely to lead to gain that, in terms of man’s
history, ean be translated as having potential
reproduetive value.

Regardless how pessimistic it may seem at this
moment, so far as I can see, the only apparent
way to prevent wars is to develop and maintain
situations in which cach potential partieipant re-
mains convineed that he eannot gain by war. In
this light, one cannot be happy at the prospeet
of the development of defenses against nuclear
weapons, which may be the only reason we have
not reeently bcen involved in major wars. This
position supports arguments for the urgency of
an international peace-keeping agency, and it sug-
gests that an effeetive one will not be organized
until the powerful nations are all convineed it is
in their own best interests.

GROUP-LIVING AND WAR

When animals live in groups by necessity, then
we ought to expect relative intragroup peaceful-
ness because dominants gain from not hurting
subordinates or exiling them from the group.
Appcasement, therefore, should be more compiex
in animals which live in groups.

Perhaps it is importantly related to his evolu-
tionary history of living in groups that modern
man scems perplexed beeause while he is doing
what, individually, seems appealing, right, moral,
appropriate, reasonable, enjoyable, and peaeeful,
groups of men nevertheless carry out actions that
he, individually, abhors—partly because they
seem to endanger him or inconvenience him or
his family.

Primitive men lived in eo-operative bands, ap-
parently for the past two million ycars at least;
on this point there seems to be no disagreement.
Living in groups larger than the smallest repro-
duetive units, however, inevitably involves certain
disadvantages. The most important of these seem
o be inereased eompetition for all commoditics
and greater likelihood of disease and parasite

transmission. Why, then, should animals live in
groups—that is, groups larger than the smallest
reproductive unit, say, a single male and his
female or females and their offspring?

I believe that only three reasons ean be ad-
vanced to explain animals living in tightly knit
groups: (1) susceptibility to predation is lowered
either beeause of aggressive group defence, as in
savannah baboons, or because of the opportunity
of eausing some other individual to be more avail-
able to predators, as in schooling fish and herds
of small ungulates; (2) the nature of prey pre-
vents individuals or families from securing cnough
food to make splintering off profitable, as in
wolves in eertain regions; or (3) there is a short-
age of space for some essential function, such as
breeding sites of some marine birds and mam-
mals. Of eourse, more than one of these funetions
may be involved in any particular case of group-
living; onc suspeets that some penguins, for ex-
ample, might profit both in food location and in
escaping from predators by staying in groups as
they move about in the ocean, and the elustering
of their nests and young may likewise be advan-
tageous both beeause of predators and because of
shortages of nesting sites that are maximally suit-
able for other reasons.

In any case, in the absence of one or more of
thesc three kinds of advantages, group living has
to be detrimental because it reduces the ind-
dividual’'s chances of using his own peculiar
abilitics to out-reproduce his neighbours.

The almost universal explanation for group-
living in man is that he profited from hunting
game too large for single men to kill easily (Wash-
burn, 1959; Washburn and Jay, 1968; Hockett and
Ascher, 1964). The evidence is that fossil tools,
weapons, and bones indieate that man has hunted
large game for perhaps the past two million years,
and that agriculture did not exist on a very broad
seale until a few thousand years ago. The general
enthusiasm with whieh modern men hunt, and co-
operate in hunting, the tendeney of men to group,
and the ease with whieh children learn to hunt
and kill game, have also been used as supporting
evidence.

This is a most important argument, for, indeed,
the adaptive significance of group-hunting is most
often given as the seleetive eontext in which man
beecame a man, by which his brain size tripled
across two million years and he aequired his pres-
ent intelligence and his other peeuliarly human
traits. So long as this is true, this idea is the most
signifieant one that can be mentioned regarding
man’s history. It would seem that nothing eould
be more important for our understanding of man
than the presence of an alternative more likely
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than this one. Yet I believe that such an alternative
exists.

Essentially the same kinds of evidence as given
above indicate that man has bcen a warring, can-
nibalistic animal during thc same lcngthy period
—when he was, in fact, becoming a man—and
during all agricultural periods as well and even
perpctually in regions wherc group-hunting was
never practised and big game was never available
and food shortages were unknown. Furthcrmore,
man himself is a more demanding protagonist or
prey than any othcr kind of animal; the selective
cflect of dircct warfare, as I have indicated, would
be more direct and a bctter explanation of very
rapid evolutionary change; and war seems to
crystallize co-opcrative cfforts more dramatically
and effectively than any other human activity.
Not only is there no upper limit on effective group
sizes in war, as in hunting groups, but there
should have bcen continual pressure to increcase
group sizes, particularly as technology advanced
means of conducting warfare and increased in-
telligence made massive co-operative effects pos-
sible. In contrast, if hunting had remaincd the
chief context of group-living, group size should
have gone down with increasingly cffective weap-
oory and predatory strategies.

I suggest that, at an carly stage, predators be-
camc chiefly responsible for forcing men to live
in groups, and that those predators werc not
other species but larger, stronger groups of men.
Once men began to function in groups, even if
only to hunt big gamec at first. there is every
reason to suppose that they would have used their
collective ability to make it impossible for indi-
vidual men to reproduce outside groups. This kind
of situation has apparently prevailed cvery time
modern men accustomed to living apart with
their familics in agricultural societics have tried
to cstablish themsclves in new lands alreqdy
peopled with humans living in hunting-gathering
bands, or lacking in sufficient population and law
to prevent predatory bands from forming and
persisting out of their own ranks.

Intraspecific aggression exists on two levels
when animals arc forced to live and interact 1n
groups. I would speculate that killing and, to a
much lesscr degree, cannibalism, have for a very
long time been man’s chief mode of reproductive
competition at the inter-group level: and the two
kinds of competition that fall short of Killing more
prevalent within groups. I do not bclieve that the
kind of mild and largely indircct competition
central to the hypothesis that man cvolved intelli-
gence because it enabled him to hunt better can
easily be uscd to cxplain the rapid evolutionary
change in men living in bands, and least of all

man's divergence so far from his closest living
relatives.

To relatc and contrast this view to those prom-
incntly advanced rcecntly to account for man, |
would note that it emphasizes intraspecific rather
than interspecific competition (cf. Brown, 195§:
Schaffer, 1968). It suggests that thc most im-
portant ‘environmental changc’ (ef. Robinson,
1963) was the development of culture, not, how-
ever, chiefly as a better means of hunting (cf.
Dobzhansky and Montagu, 1947; Hockett and
Ascher, 1964; Bartholomew and Birdsell, 1953;
Washhurn, 1959: and most others). but chiefly
as a better means of warfare. Finally, it suggests
that war was the chicf vchicle of intergroup selee-
tion, and that intcrgroup sclection was more im-
portant, as compared to intragroup seleetion.
than has gencrally been considercd the casc.
Others, such as Freeman (1964), Emlen (1966).
and Ardrey (1966). have alrcady argucd that war
has played a significant role in human evolution:
the particular role suggested here has previously
becn advocated by Alexander and Tinkle (1968)
and Alcxander (1969).

Onc question remains from the thrce posed
earlicr concerning cxplanations for evolutionary
changes in man’'s brain size: Why did the brain
apparently stop inecreasing in size, or the trend
even reverse itself, a fcw thousand gencrations
ago? Assuming for the moment that this is not 3
false question, to answer it one may ask, first, how
selection is apparently affecting brain functions
such as variations in intelligence (as measured by
scores on intelligence tests) today. The answer.
regardless of the present dircetion of change, must
be given not only in terms of intragroup selcction
—relative family sizes, child mortalitics, and per
centage of successful marriages (and of, espeei
ally, paternity per se)—but also in terms of the
effects of war or intergroup strifc. Except for par-
ticular cases in which variations in family siz¢
and child mortality might be characteristic of
populations that are gcnetically diffcrent in re:
gard to brain function, war sccms to have reached
a technological stage, and the powerful nationf
have become so genetically mixed and in many
cases alike, that war can scarcely be affccting
man's genetic makeup in a very consistent fashio?
(see also Livingstone, 1967). There are sone¢
fairly recent (though small-scale) examples 0
the contrary, such as total annihilation of th¢
Tasmaniap natives by Europeans. In no such case
however, do we have good rcasons to belicve that
significant changes, either way, have been brought
about in the brain function of man as a whole.

The situation postulated carlier for primitivé
man, in which warfare is argued to be chiefly re
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sponsible for increascs in brain size, is quite dif-
ferent. It calls for war to be waged in some
relationship to degrees of genctic difference and
raiscs the question of the selective value and
background of assisting one’s closer relatives at
the cxpense of non-relatives or distant relatives.
In any species engaging in the more violent kinds
of intraspecific competition, ability to recognize
and spare closc relatives would be highly favoured.
Such an effeet, moreover, would have been facili-
tated by man’s tendency to live in small bands or
family groups. Mcmbers of onc’s own band could
automatically be treatcd as relatives, or tolerated
and even assisted; thosc of other bands could
cqually automatically be treated as competitors
or the enemy. Man is aware, to an extraordinary
degree, of differences in his relationship to the
other men with whom he lives. In some modern
hunting-gathering peoples still living in small
groups, and in which intertribal aggression is
prevalent, the extent and nature of sueh know-
ledge has amazed anthropologists more than any
of their othcr attributes. Part, but perhaps not all,
of thc value of such knowledge has surely bcen
related to outbreeding; dcspite eontinuing denials
of this function (Farb, 1968, Livingstone, 1969),
the extensive knowledge of genctic relationships
and stringent marriage laws that exist in small,
isolated groups of highly uniform (and evidently
inbred) pcople such as some Australian aborig-
inals (Radcliffe-Brown, 1951) strongly support
this argument (scc also Fox, 1967a). Living-
stone uses an evolutionarily unlikely ‘group selee-
tion’ hypothesis of the sort eriticized above to
support his rcjection of a deleterious inbreeding
hypothcsis for incest. Both he and Farb (and
many others) imply that because incest (as a con-
sciously applicd rule) is cultural, it cannot be
relatcd to a history of genetic selection. Living-
stone’s argument is that extreme inbreeding was
favoured in carly hominids beeause it deereased
the frequeneics of genes deleterious in the homo-
zygous condition. He admits that such changes
would ‘take a rather long time in some cases’, and
(later, in diseussing small gorilla bands) that ‘even
a very small amount of gene flow would counter-
act this trend toward complete homozygosity . ..
The long timc required and casy counteracting
by outbrecding scriously detraet from his argu-
ment, for any individuals sucecessfully outbreed-
ing would be favourcd by their avoidance of de-
letcrious homozygosity. My arguments in this
paper support an hypothesis opposite to his: that
long-persisting and essentially universal cultural
practices such as incest avoidance arc most likely

to be reinforcers of previous trends in genetic
sclection.

CONCLUDING REMARKS

Approaches to the question ‘What is man? and
‘What do we do about it? include, as I have
alrcady indicated, studies of fossils, of primate
biology, and of living men. All of these approach-
es arc being pursued more effectively now than
ever before, and attempts at synthesis are becom-
ing more frequent and more convincing (Freeman,
1964: Emlen, 1966; Howell, 1967; Fox, 1967b;
Lancaster, 1968; Tinbergen, 1968; and many
others). General understanding of the cvolution-
ary process influences not only how the results of
all investigations of man arc interpreted but,
probably more importantly, how they are selected
and prosecuted in the first place. The potential
profoundness of this influence can be appreciated
by examining the papers publishcd across the past
two dccades in any major anthropological journal,
such as the American Anthropologist.

Neverthcless, we have scarcely begun to exam-
inc man in this light, partly because not every-
one who is aware of evolution, and willing to
aceept it, understands it, and partly because only
a tiny fragment of the world's population has yet
become involved in what 1 shall terms this ‘major
philosophical revolution’. The list of human ac-
tivities that deserve to be reviewed and investi-
gated further with this kind of insight is indefin-
itely long. One could mention the nature of
sexual dimorphism and its patterns, in behaviour
as well as morphology, throughout life: the sig-
nificance of menopausc: the appropriatcness of
various attitudes toward pre-marital and extra-
marital sex; monogamous and polygamous ten-
dencies in the two sexes and under differcnt con-
ditions; the significance of relationships between
revolution-minded youth and the ‘powcr structure’
under different conditions of stress and affluence;
thc genesis and maintenance of inter-group hos-
tilities and war; thc nature and significance of
genctic variations among the peoples of the
world; and educational systcms, social systems,
penal codes, city planning, and international poli-
tics. No activity of man is cxempt. Furthermorc,
it will not do to leave the questions of how man’s
evolutionary hackground bears on these problems
to a few individuals. Evolution is no longer the
property of a small group of biologists: to under-
stand it thoroughly has becomc the responsibility
of ecvery person with a potential role in man’s
future,
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